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CL. DieErfhcbmgb^^Verf^irannachdamCXw^ 
b«grW<tesPWeritBfwpruch8l und eine ateWrochlruul- 
V"f schg vbrrtditung nach dam Oberbegrffl dec 

C ) Anepruchee 7. 

Be! stark durchbluWwft Biogewebe besteht haufig 
1 i I ErtordentfB, unter Ntoendung der HocWr»qu«- 

_J Chkurgie Gewebecfeemachen bertmnmgstos und 

der sogenanrrten ScfOMCoagulaSon bwt Spray- 
Kbaouiation bet horten Hw^equ«n«panni«flen im 
— — B^^voaK8ovoHbw«fta5te^ 
^ komrertfoneilen Techr* tet dki UnregetrnlMJIgkelt des 
LW*ogenberolch» und die Gcfahr, die Qewebeober- 

<mchezuterbanteiGfta 
Bne ttrbesserung wurde dadurch erztett. dan 
|— durch Eiribtasen eints Eddgatee z. a von Argon eki 
C/5 loriderungspfed geschaffen wurde, der zur VerbesBe- 
UJ rung der G3eWimaBi#cBft bei der KoagUatton von 
CQ Gwrebeoberftechen beftrug. Ein demrtiges Verfahren 
tetz.ainderEP0353l77A1 bescrmeben. Nachteil 
dieses Vertahrens tet die Verwendung des recht teuren 
und in WWken hfiuflg richtveitQgJx^ Edelgases. 

Oaa ZW der vftrSegenden Erflndung besterrt dartn, 
eta Vertahren und ehe Vbnicttung der eingangs 
genamten Oattung ai schaften, mitete denen ein toni- 
sierungspfadimBere«*derakt^ 
cheroMaBr*hnwzur\fcrtX>giinga^ 

Zur LOeung tfeaer Aufgabe sW die Merkmale der 
Pa te nUtf i sp rOche 1 und 7 vorgesehert 

Oer ErfWung Begt dor Qrundgedanke zugjunde. 
daB ein tonteieruwfed auch mil anderen Metfien ate 
Edeigasen mogSch ist. Ate vorteflhaft hat rich Werbei 
die Erreugung etnas Aerosols aus einer nje dtrprozenfl- 
gen KbchsaWOsung rrarauegestett. Die KornMnatton 
von HocWrequenz an der akfivan Etakfrode einer etekr 
tro^htrur^scrien Vornchtung rvil einer NaQ- Losungtet 
, rwarbekafmtdocfcwureledieseb^^ 
um ein AnWeben der Bektroden am Biogewebe zu ver- 



Dle Emndung wtrd tm Wgenden befcpietewetea 
Bnhand der Zetehnung beechrleben; tndtecerzeigt 

Flguri eHen scharnattechen Schnitt einer rein be*- 
spleisweteen AusJOJmmgsforrn elnet erffcv 
durtgagemaBen eJektrochkurgtechen 
Vbnichlung zur Erzeugurtg elnes Aerosol* 
strahte um eine hochfrequenz-cHOB-gh^iie 
Scfcnddelektrode herum 



to 



dern. 

Effirakmroemftfl wiiddemc^enCberelnAeroeol 
mrt einem gewissen SpCWruck von z. a 3.5 bar um die 
Bektrod*henjrroefpaftbm.hen^ 
eta lonisierungsKegel mft defWerter Dtnwnstonlerung 
entetehl 

Ate positive Effekte dee etflncfengsgernaSen Ver- 
fehrens ecgeben sich cte Ver#eridung vein vei«g|jaren 
Medten, i. a desSfllertem Waeser, COz, NaCHAsung, 
eine gletehmaBge Koagutatlon des Btogewebea In 
einer festurngrenzten Rache, eine gertnge Getahr emer 
Karbonteierung. etne KuWung der Bektroda, keine, 
sonst Obfiche RauchbSdung und Ketaertei Oeruchsfaa> 
dung dutch Vsrfarennen von Qewtibe. 

VUteflh afte Ausfohrungen des erRndungsgernaBen 
Vertahrens tfnrf duroh cfle AnsprOcrw 2 bisBund vorteB- 
hafte AuslQhru fVbfctfi'te n cter emVK^mgsgernafien vbr- 
richtung durch ole Anaprocrie 8 bis 10 gekennzeicrmet 



tn einem von der Hand des Benutzers ergreflbaren 
hohUyttndertormtgen treuwentenkBrper 11 tet toaxtaj 
sine r»cHrequenz-<^*UTPjsche SchnekWeWrode 12 
angeon^et die gegenQber dem dtstalen offenen Ende 
ib 1 a dea tx*vtom*Q*\ tastijrnemer^pfpere 1 1 ein Stock 
zurQckversetd tet und rrit einer ZideJtung 12 1 verbunden 
tst die slch - von einer teofierung 14 utngeben - mit aB- 
seitigem Abstand von der Innenwand des rohrfotmjgen 
B^ U i« i>ente fl korpers 11 nach htnten erstrecM, wo fan 
so Berateh des prudmaten Endes seitttoh etn Hochfre- 
o^anzanechkiB 1 5 voroesehen ist an den eine geeig- 
nete Hochfreo^enzspannung. (fie von einem nteht 
dargestemen Hochfreo^«nzg^nerator erzeugt wsrd, 
anlegbar tet Die zuoehflrlge Ne*maleieWrode \A an 
ss geeigneter Stella des PafierterMrpers arigeordnet. 
Der olsteie Bereich dee \m Qbrtgen aus MetaH beste* 
henden IratmrnsfrterWrperc 
den Materia) 11* hergesteBt, welches sfeh nach Wrten 
bteQberdle isofieningUcterZufeitungl^ersfrecld. 
30 Die Zutettung 12' m« der teoierung 14 wlrd durch 
geeiyiete HaJterungen 16 voratugBweise toadal &mer- 
hatodealnslninisritenK^ Dleeinzel- 
nen frtatterungen 1B slnd |eweds uber den Umtang um 
die teofierung 14 herum mrt sotchem Abstand angeord- 
35 net daB ctoHschen in ajdaler Rlchtung ein ausrei- 
chend c^enBkjnierter Stn>nungsduniigang vcrfegt 

AmproxlmaJen Ende des InatrurnentanKofpens 11 
sind oetfich brw. awai zwei Zufuhrrohre 17. 1B in das 
tnnere des instrumentenkftrpers 11 rwteingefO hrt An 
40 das Bohr 17 wtrdetne Leftung angeechtowen, mfttete 
derer beispielBwatee eine 0.9 %-ige Kbchsatztosung 
zugefOhrt wtrd. Daa axial ehgetthrte F%ohi 18 tet an 
eirten DiucWurtarachttiB angsleflUsoclaBeemitDrucK- 
luft als Tragergas beautecNagjt werden kann. 
as trmerhaJb des Hohtraumes 19 dea Instrumenten- 
KCn^ 11 weteenc^ Rc^ 17. 18 0ttrwgen20. 21 
auf . durch wetehe die Kochsatetosung bzw. die Lufteoln 
den innenraum 19 NneMgedrOckt warden. daB es zu 
ainer Zerstaubung der KochaatxJOsung kommt d. h. rur 
69 Baduno eines Aerosols 20. welches aufgrund des 
Dructeulbaua iruiweondere durch das Rohr 18 fn Rtch- 
tungtePfeleBoVrchdejilrtstrum 11 *um 

dtetaien Ende 13 hin stromt und dort ate kegeJJorrnlg 
erwetterndes AeroseribOndel bwt Aerowlstrahl 22 aus- 
5* trtttwelcttssbzmwelcherscmftda^ 

elektrode 12 und das von dteser zu koaguBerende 
. Qogewebe umgtiL Durch ote hohe Spanning der 
Schneideltktrode 12 wad daa Aerosol kristerf und 
soma eine ionisterte arecke zwtechen SchnekWek- 
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trade 12 und Btogaj*aba g^Wdai auf der 

basondara pjafehrniager und damtt auch besonders 

**ldiBaaleibamLich^^ 

Dm DrucMuft-ZulUhrrohr 18 let drat writ mdal in 
das Inrwrades Inslrumaraanttrpire 11 hfrdr^erOhrt 
daB Min9 AusaflledOaa 20 elch unmttebar oberhab 
und etnas Nntar (tor quar vt#ta»rfandwAoslrHisdO»«21 
daa F«08^QMts-ZuU«rohr«t 17 beftndat Aut daee 
Watsa sang* da fiber (9a Ausalttsdosa 21 streinande 
Luft Huseflghett aus don Rohr 17 en und zersffiubt ate 
uWd iz aitig zur attune dee Aerosols 22. 

Statt der durch da Rohm 17, 10 gabfideten Zar- 
staubui i gevom^hlung Mnrae audi ain UfcajchaOw. 
nabtar am fam fcn lr«*mwtenWrpar 1 1 odeflnA»em 
Abatand von decern vorgasahan sain, tm latztaranFaJ 
wareder Ufcasiziafremebler Qbw 
tungtacHauch mtt dam inrwran das hUrwnantantor- 
peri 11 zuvobinden. 
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VaiWvan zur baravuigBtoam 
Won von Otogewobe mtttott «n« Uchtoogans. 
dar durch da von ainam HoohfrequenzQanarmtor 
erzeugte Hoohapannung an alnam hodifraquw- 
dfrurg he nen tnstrun^ erzoupt wad. 

daB mr Schaffung einer icttterten StreckatOrde 
artdcMarte Uchfcogeftiildung ain untar Verwen- 
dung dner RQeelgkett und eties Trejergeaesgebl- 
detar AaroBOtetraN in da Region, wo daf 
Uchtbogen tich biden aof and ek* eine an einer 
HocnfraouanzspannunQ angdeota BaWrode (12) 

Varfahren nach Araswuoh 1 , 

dadurchg ^k at wir atch nat . 

dafl dam Ae**dstrahl zur Verba* 

z. a NeO odar KJ, bdgenvecht 



1 V0TfehrannadiAnapruch1odor2 t 



da0 dar AerosdstraN durch aba 0»9 %-Jge Koch- 
sdztosung gabildatwfed. 

4. Varfehrcnnachdnerodervorr^^ 

cha. 

dadurch yaaaiaiialohnatj 

daB daa Aerosd nach dam Zaalftuberprinzip und 

Insbaaondera durch alnan wle dn Vargaser auage- 

bfldetanZeistauberarzaugtwifd. 

5. Nfarfahrannach ain am oV AfisprOone 1 Ms 8. 
dadurch gekennzetehnet, 

daB daa Aaroad duroh alnan UHraacheSvernabter 
erzaugt vrird. 



Varfahren nach dnem dar von^aig^hafiJan AnaprO- 
che. 

dadurch gaaajonialchnatj 
da9 ate Iragergae for da Bldung das Aeroada, d. 
h. tor die Zeratftubung dar tm Aaroad arthattenan 
ROssJoMt Lufl undtoder Krtanflmdd undfader 
Sftkstd! vanwndat «W, wood bevorzutf der ttx- 
druck daa -ftagergaees ernBtdfcar ist 

Bakbochtaitfsche vbrrkttung mtt alnar an dne 

von ehem HocMreo^enzgenerator erzeugte Hoch- 

frequwtpannung artegbaren AMhdddrodo (12) 

und dner Netrtrddektrode zur Erzeugung dnee 

UchexgararmBtboewete 

cerOaerfiaftantoapisa^ 

fOhrursj das Verfahrene nach dnem der Araprtcne 

1bise. 

daduich yalawairalrnnafi 
daa da dna Aerosordn*BBduric*Dr^ 
(17,18.19) auhadst vatona dnan untar Verwen- 
dung emea TWgargaaaa und drier FrusdgMtgebi- 
deten AaroadetrahJ In den Ban** urn da aktfve 
BaMroda (12} schfckt vio dar Lichtoogen gattldet 
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Vonlchtung nach Anapruoh 7. 
dadurch gaajdaiidrhnat, 
daS ola Aarcacia»»hl-Eizauo>jnpjki^^ 
eir>anZamaibartoid(19)n^dfW 
(13) aufwetet undfodar daB da AwmuatfjdJ- 
Eizouotfio dttH n pu ia ita dnen UHraadiaaVamBbler 
umJaBt dar wdww ooa an Nandgriff (11) odar 
auBarhdb daa HtftdgrtBa wigaoronat und durch 
tine Schaauchvarbtndung mi dam Handgriff (11) 
varbundan id ijnoVbdar daB da sJtive Hochtra^ 
quanzdddrode (12) voraugBWdsa mHBg Im Zar- 
stftubar- bzvt Uftraachalnabatsand (19) 
angaordrwl ist unoVodar daB cH Zafdftubar-/Var- 
nabtar-addcdanancfdrijng In dn und (tamadban 
Hardg/ffl(ll)untergabi«^ 
Hochfraopanzaracraoaaa (IQ und da -Mgenjss- 
FtOadglBalBariBcnlQBaa (17, 18) aber«e am 
Handgrttl (11) vorg^sahan dnd. 

Vbnrtcrtiwg na^ 
dsduroh gatannzalchnat, 
daBcfeaidvoBdaioda (12) gegeRflber dar Aus- 
trfttBduaa (13) das inatnjmsntanWypers (11) atwas 
zurOdwarsatt ist undtedar daB da aidva Bek- 
ttoda (12) nadaV odar atabarig aijagabBdet 1st 
undradar daB dar dtetaJe Bardch daa kiatrumar> 
( (1 1) aus lacftarmateriaJ (1 1 1 k 



ia vbmchtung nach ainam 
55 aadiKchgdamnzatchnat, 

cteBdteaJdwa ad o > a o a(ia}andriaah» 
rnantwrtdrpar (11) ttnga anriracton d a Hochfre- 
openz^utaKung (12) angaac h toaaan ist da von 
einer Iso&arung (14) umgaban id unoVbdar daB 
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zwfecton dor Zufettung (12) air aWnran BeMroda 
(12) to* (tor teotafcxi (14) (tor Zuleitag (12*) uid 
(tor hnenwand daa hwtrm m i to *Ofper» (11) vor- 
zugawato boliflrencto Abatancfchaftar (10) demrt 
arqecrcM rfnd. cfcfl xwtochan an ekrtar baa&nm- s 
tan mdatan Staflo dec trotnimentflnkOrpeTS (11) 
angaordnaftan Abatandshtton (16) ajuarafchand 

handan tsl 
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TRANSLATION FROM GERMAN 

(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (51) Int CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Spedficati n 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12\ 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atoraization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7- Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outiet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (11) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (11). 
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